Multiple species of single-stranded nucleic acid-binding proteins in Saccharomyces cerevisiae.
DNA affinity chromatography has been used to identify the major single-stranded nucleic acid binding proteins (SSBs) of Saccharomyces cerevisiae. There are five abundant species having molecular masses of 50, 45, 31, 23, and 20 kDa. Four of these proteins are cytoplasmic and one is mitochondrial. To date, three of the proteins have been purified to homogeneity. The purified proteins are designated SSB-m, SSB-1, and SSB-2, with molecular masses of 20, 45, and 50 kDa, respectively. SSB-m is found only in mitochondrial subcellular fractions. SSB-1 stimulates purified yeast DNA polymerase I, while SSB-2 inhibits DNA polymerase I. An antibody against SSB-1 has been prepared in rabbits and purified by SSB-1-Sepharose affinity chromatography. The purified antibody specifically inhibits DNA synthesis in an in vitro replication system, suggesting that SSB-1 may be involved in DNA replication in vivo. SSB-2 has the highest affinity for single-stranded DNA of all three proteins. It may represent a new class of eukaryotic SSB, on the basis of molecular weight, inhibition of DNA polymerase and antigenicity. Antibodies have also been prepared against SSB-2. The immunological reagents have been used to show that SSB-1, SSB-2, and SSB-m are antigenically distinct, as well as to study the relationship of these three SSBs to other proteins in yeast.